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Application Number 10/687,084 
Amendment dated November 19, 2004 

Amendments tn ih r Specificat i on- 

Please replace the paragraph at page 1, line 21 through page 2, line 4 with the following amended 
paragraph: 

Whenthe(2M)comparato re undergoa^ 
also undergo a state fransition. Here, by the layout method described above, a digital signal output 
from the neighboring comparators do not ren^t transit*, the same state but tran.it to a different 
state. As aresult, since the neighboring comparators adjacentto the comparators affect operation of 
the comparators to thereby increase an offset voltage of the comparators, an accurate digital signal 
cannot be generated. 

Please replace the paragraph at page 2, line 13 through page 3, line 5 with the following amended 
paragraph: 

In order to achieve the above object, the preferred embodiments of the present invention 
P^dealayoutmemodofac.mparatorarrayofaflashtypeanalogto digital converting circuit, the 
flash type analog to digital converting circuit including: (i) a reference voltage for generating £2U) 
voltages and being arranged to be folded; (ii) a comparator array including (2M) comparators for 
comparing voltage differences between the respective {^voltages and an analog input signal to 
generate adigital thermometer code sigmrf having (2"-l)hi ls a.uiuuiuuMcudL.s ; and (iii) an encoder 
for encoding the digital s ignal h a ving (2M ) thermometer [[codes]] code havW QMj fafe t0 
generate an n-bit digital signal. According to the layout method, the comparators are arranged such 
that the comparators of (2M)» comparator to (272)* comparator are arranged in order and the 
comparators of (272-1)* comparator to a fust comparator are arranged in a reverse fashion between 
the comparators ^Meo^^^.^^^ 
suchmatmeneighbormgcom^^ 



-2- 



PAGE 8121 * RCVD AT 1111912004 3:16:47 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 * DNIS:8729308 « CSID:1 6177427774 * DURATION fmm-ss):0M6 



N0V-19-2004.FRI 03:17 PM MILLS & ONELLO LLP FAX NO. 16177427774 P. 09 



Application Number 10/687,084 
Amendment dated November 19, 2004 

KtoUfcesa^statewbenme^ 
respectively. 

Please replace the paragraph at page 3, lines 6 through 12 with the following amended paragraph: 
Each of the (2M) comparators can include a positive input and output terminal and a 
negative mput and output tenninal, and the terminals of the comparators &am [[of]] the (2M)* 
co m paratortome(2Y2)* C omparatorare^ 

the negauve input and output terminal, the negaliyg positive input and output tenninal, the positive 
negative mput and output tenninal, the negative input and output tenninal. the positive input and 
output tenninal, the positive negative input and output terminal, and me neg^pt^ input and 
output tenninal. 

Please replace the paragraph at page 3, lines 1 3 through 20 with the following amended paragraph: 

Alternatively, each of the (2M) number of comparators can include a positive mput and 

output tenninal andanegative mput and output tenninal, andti^^^ 
[[oq]me(2M)*comparato^ 

and output terminal, the positive input and output tenninal, the positive negative input and output 
terminal, the D £gJ 1 tive JTOS itrve i„p Ut and output tennmal> ^ positive ^ ^ ^ 

negative input and output tenninal, the aggative positive input and output terminal, and the positive 
negative input and output terminal. 

Please replace the paragraph at page 3, line 2 1 through page 4, line 8 with the following amended 
paragraph: 

The comparator array can include first and second dummy comparators, the first dummy 
comparator arranged adjacent to the (2"-l)» comparator, the second dummy comparator arranged 
adjacent to (272)* comparator, wherein the comparators from [[of]] ^ flrst dummy comparator tQ 
the second dummy comparators iaclude inehtdes positive and negative input and output terminals 
respectively, and the terminals of the comparators fe>m [[of]] the first dummy comparator to the 
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second dummy comparators are arranged in order of the positive input and output terminal the 
negative input and output terminal, the negative positive input and output terminal, the posfe 
negative input and output terminal, the negative input and output terminal, the positive input and 
output terminal. *e p^negatmnrmut and output terminal, and ^ 



output terminal. 



Please replace the paragraph at page 4, lines 9 through 14 with the following amended paragraph: 
The second dummy comparator can be configured such that a reference voltage and an 
analog rnput signal applied to the positive input terminal of the (272- 1)* comparator are applied to 
the posrtive input terminal of the second dummy comparator, and a reference voltage and an analog 
input signal applied to the negative input terminal of the (272-1)* comparator are applied to the 
negative positive input terminal of the second dummy comparator. 

Please replace the paragraph at page 4, line 15 through page 5, line 2 with the following amended 
paragraph: 

The comparator array can include first and second dummy comparators, the first dummy 
comparator arranged adjacent to the (2-1)* comparator, the second dummy comparator arranged 
adjacent to(272r comparator, wherem the comparators tof M me first dunamycor^or to 
the second dummy comparator* include includes posmve and negative input and output terminals 
respectively, and ^rrnu^^ comparator, fiom [fofJJ the first dummy comparator to the 
second dummy comparators are arranged in order of the negative input and output terminal the 
posmve input and output terminal, the negative input and output terminal, the positive input and 
output tenninal, the positive input and output terminal, the negative input and output terminal, the 
posmve input and output tenninal, and the negative input and output terminal. 

Please replace the paragraph at page 5, lines 3 through 8 with the following amended paragraph: 

The second dummy comparator can be configured such that a reference voltage and an 
analog mput signal applied to the positive input terminal of the (272-1)- comparator are applied to 
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thepositivempu^^^ 

input sxgnal applied to the negative input terminal of the (2-/2-1)* comparator arc applied to the 
DegallYeaTOsrtrre input terminal of the second dummy comparator. 

Please replace the paragraph at page 5, lines 9 through 1 9 with the following amended paragraph- 
According to another aspect, the invention is directed to a layout method of a comparator 
array, comprising, among (2M) comparators for comparing voltage differences between each of 
£2 voltages and an analog input signal to generate a digital signal having (2"-l) thermometer 
codes. (0 arranging the comparator* such that the comparator, of (2M )lh comparator to (272)* 
comparator are arranged in order and the comparators of (2720 )» comparator to a first comparator 
are arranged in a reverse fashion between the comparators of the (2M)- comparator to the (272)* 
comparator; and (ii) arranging the comparator* such that the neighboring comparator, adjacent to 
the respective (2", Ihmmber* comparators i^ainat transit the same state when the (2»-l)* 
comparator to the (272)* comparator transit to different states respectively 



Please replace the paragraph at page 5, line 20 through page 6, lure 3 with the following amended 
paragraph: 

EachofmeCM^ompa^rs^^ 

mput and output terminal, and theiermi^the comparators from t[o fJ] the (2*-!)* comparator 
tome(272)*com P ara to rarea™^ 

mput and output terminal, the positive input and output terminal, the n^iye negative 

mput and output terminal, the negative input and output terminal, the positive input and output 
terminal, the positive negative input and output terminal, and the ne^ positive input and output 
terminal. 

Please replace the paragraph at page 6, Imes 4 through 10 wi^^^ 

Each of the (2M) comparator, can include a positive input and output termina! and a 
neganve mput and output terminal, and Ihgjgrminak^f the comparators to [[ofj] the (2M)* 
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co«pa«,or,oae(2»/ 2 )»co»p a ra to rare^ g ed»„^of Ulen ^ve i „pu,andou 1 p„, tOTn i a aI 

ft.pos.tiv, iap* «a output to^ton*^ inpm md olltput tennimI the 

P°***c tnput and output t^,, ^ ^ ^ ^ ^ ^ ^ 

°»* u,te ^.*°D^P<^.npu,andoutpm^^ 



output terminal. 



Please replace the paragraph at page 9, lines 4 through 5 with the following amended paragraph: 

^""^Oencodesadig^ 
MS outputted from the comparator array 20 to generate an n-bit dig,tal signal. 

Please replace the paragraph at page 1 1 , lines 2 through 9 with the following amended paragraph: 
For example, in the comparator CI, when the analog input signal transits from a level of 
REF- to VR1 to a level of VR1 to VR2, the digital signal of the negative output terminal transits 
from 1 to 0, and the digital signal of the positive output terminal transits from 0 to 1. At this time 
the dignal s lg nal of the positive output terminal of the neighboring comparator C 15 transits from 0 
to 1 [[0]], and the digital signal of the negative output terminal of the neighboring comparator C 14 

transitsfromltoOfH^Thatis.thedigitalsignalsoutputtedfrom 
and C14 transit to different states. 



Please replace the paragraph at page 1 1, lines 13 through 22 with the following amended 
paragraph: 

For example, the comparator CI should generate a digital signal of 1 and 0 when the analog 
■nput signal AM Itaa a level of MF- to VP.,. But, in the case that an oflse, voltage exceeds an 
allowabterange. fte digitalaignal of ^ 

a level higher ton a ,eval of REF- to VR1, and the digital aigpal of 0 and 1 .a generated even when 
.he analog input signal AIN has a level Jower than a level of VR1 to VR2. That is, when the analog 
mpn. signal AIN has a level of VR1 «o VR2, the digits! sig»d of 0 and 1 should be generated, but 
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the digital signal of , ^ q is generatedt ^ ^ ^ ^ ^ ^ ^ & ^ ^ ^ ^ 

VR1, the digital signal of 1 and 0 should be generated, but the digital signal of 0 f[l]]and 1 [[0]] is 
generated. 



Please replace theparagraph at page 13. line 4 throughpage 14, line 2 with the following amended 
paragraph: 

But, since positions of the negative and positive input and output terminals of the 
comparators CI, C14, C3, C12, C5, OO [[C14]], C7. and C8 are changed, positions of the digital 
signalsoumuttedarealsoch^ ^ 

C3, C12, C5. Cm ffCMD. Cl. and C8 is 1 and 0 in table 1 but 0 and 1 in table 2, and 0 and 1 in 
table I but 1 and 0 in table 2. 

Please replace the paragraph at page 14, lines 3 through 9 with the following amended paragraph: 
As can be seen in table 2, when the digital signal outputted from the negative and positive 
output terminals of each of the comparators Cl to CIS transits from 0, 1 to 1, 0 and from 1 0 to 0 
1. the digital signal outputted from the positive or negative output terminals of the neighboring 
compamorsx^n^t^^^ 

the posrtive or negative output tenninals of the neighboring comparators adjacent to each of the 
comparators Cl to CIS remains at tramhs^o the same state. 

Please replace the paragraph at page 14, lines 10 through 20 with the following amended 
paragraph: 

For example, in comparator Cl , when the analog input signal transits from a level ofREF- 
to VRl toalevelofVRl to VR2, the digital signal of the negative output terminal transits from 1 
to0,a*dthedigitals^^ 

»g»al of the positive output terminal of the neighboring comparator CIS remain^ tn^fluM, 
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0 tore, and the digital signal of the positive output terminal of the neighboring comparator C14 
trans***™ vm^^. That is> ^ ^ ^ ^ ^.^ ^ ^ ^ 

of the neighboring comparators CIS and CM to thereby increase an offset voltage. 

Please replace the paragraph at page 16. line 9 through page 1 7, line 5 with the following 
amended paragraph: 

As can be seen in table 3, when the digital signal outputted from me negative and positive 
output terminals of each of the comparators Cl to CIS transits from 0, 1 to 1, 0 or from 1 OtoO 1 
the digital signal outputted from the positive o r negative output terminals of the neighboring 
comparators r^nj^ transits*™ 0 to* or from+to 1 . That is. the digital signal outputted from 
the posttive or negative output terminals of the neighboring comparator, adjacent to each of the 
comparators Cl to CIS remains at transits to the same state. 

Please replace the paragraph at page 17, lines 6 through 16 with the following amended 
paragraph: 

For example, in comparator CI, when the analog input signal transits from a level ofREF- 
to VR1 to a level of VR1 to VK2, the digital signal of the negative output terminal transits from 1 
toO,andmedigitalsignalof^^ 1. Atthistime thedigital 

signal of the negative output terminal of the neighboring comparator CIS remains at transits fiom 
Ito-r, and the digital signal of the negative output terminal of the neighboring comparator C14 
transns from 1 to 1 . That is, the digital signals of the negative output terminals of the neighboring 
comparators CIS and C14 remain^ tnmsitto the same state. Hence, an accurate digital signal can 
be generated because a phenomenon is prevented that the comparator Cl affects operation of the 
neighboring comparators Cl 5 and C14 to thereby increase an offeet voltage. 
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